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(54) STRUCTURE FOR CONNECTING OPTICAL WAVEGUIDE 

(57)Abstract w 
PROBLEM TO BE SOLVED: To provide an optical waveguide connection structure 
that nables reduction in connection loss between optical waveguides of a different 
spot siz in the waveguide mode, as well as reduction in reflection attenuation, that 
requires no high accuracy in a connecting device or operation, and that is easily v:-V- 
manufactured by manufacturing process technology of an integrated circuit. 
SOLUTION: The optical waveguide connecting structure is for optically connecting, 
a first optical waveguide (a) having a first core 3 guiding/ transmitting light and a 
clad 2, whose refractive index is smaller than that of the first core, with a second Q*> 
optical waveguide (b), having a second core 4 that has a refractive index larger than 
that of the first core of the first optical waveguide. In the second core of the 
s cond optical waveguide, a tapered part 7 is formed, of which the dimension in the 
width direction diminishes toward the end of the second waveguide, while the cross 
s ctional height is maintained in the longitudinal direction, and the first core of the 
first optical waveguide and the tapered part in the second core of the second 
optical waveguide are arranged so as to be optically closed to each other in a state 
with them being contacted or parallel with each other longitudinally. 
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Optical Interconnecting Structure 
of Si Waveguide on SOI Substrate 

An Si wire optical waveguide using an Si layer 
and buried oxide layer formed on an SOI substrate as a 
core and cladding, respectively, can confine light very 
strongly as compared with a conventional optical 
waveguide. It is therefore expected that optical 
circuits will be greatly reduced in size and increased 
in density. Since a waveguide of this type, however, 
has a mode field diameter on the submicron order, it is 
an important challenge to connect to an optical fiber 
with high efficiency. 

In this report, we propose a structure in 
which an Si core distal end having a cross section with 
a height of 0.2 Urn and a width of 0 . 4 Mm is inversely 
tapered, and a high- A core having a square cross 
section with 3 flm sides is formed on the distal end, 
thereby adiabatically changing the propagation mode and 
optically connecting them with a low loss. This 
structure requires no complicated process in the 
thickness direction, and can be formed by a small number 
of steps. The structure can be expected to be used as 
the external input/output structure of a submicron 
optical circuit such as a photonic crystal formed on an 



SOI substrate. According to a numerical simulation, the 
coupling loss caused when tapered portion length (L) = 
500 Urn and A = 3% is about 0.8 dB. 
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Time of flight measurement of optical pulses in a photonic crystal 
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SM^MS W^K«v^fcl*5£PhCtt Si 0-8^10,^^0.36 pin »T 20 ^ff" 14 urn Htflll^nTl^. «»ffilfll**BB*"t UT 

*r*LfcA>KHfcBI 1 t^^T, «36lCfflt»fc3t/^^ttl«ra« 120 fs, 1 kHzT^D, PhC 6.5um C^oTAI*U/c. 

etS^« 225 urn T£> t) . CtD«gfflTlil5«3 U h3fi^:JIA««. 

13 2 tc tm {g&tcsrr Phc ^m^Tt/^j^^^ic^tt^ tr- 

i>ii5ff^ra©^^$(#)T^UTV^o 3ttt Si s^^^bzinr 
v^fce6, cnivttJ£T£^KPtr»1 (2.6 P s^ifi, ■) t)^7LTi^o 
2 Kte. 0 1 7&^2S^n^/^^em^Po , 3cDH-^^ ! b^ 

St*^< '^V^O(D, ^ 1 M> HOC»Jttt 400 nm <DjZ&m\Zt>tzL 

aa *i?£tt. ^tt*WWMO«u«i: J; Off tonfct»©Tt. 
#3f3t^ [1) H. Kosaka al, Phys. Rev. B 58, R10096 (1998). 
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